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CHILD-RESISTANT CLOSURE HAVING A NON-CHILD RESISTANT MODE OF 

OPERATION 

The present invention relates to child-resistant closures. 

Background and Summary of the Invention 

U. S. Patent 4,997,096 discloses a child-resistant closure having inner and outer 
plastic shells. The outer plastic shell has a base wall, a peripheral skirt and a circumferential 
array of lugs on an underside of the base wall. The inner shell has a base wall, a peripheral skirt, 
at least one internal thread on the skirt, and a circumferential array of lugs on an outer surface of 
the base wall for opposed engagement by the internal lugs on the base wall of the outer shell. To 
remove the closure when it is threaded onto a container finish, the outer shell must be pushed 
axially against the inner shell and simultaneously rotated so that the lugs of the outer shell engage 
the lugs of the inner shell and rotate the inner shell with respect to the container finish. When 
the outer shell is rotated without applying an axial force to the outer shell, the lugs on the outer 
shell simply cam over the lugs on the inner shell and do not rotate the inner shell with respect to 
the container finish. Child-resistant closures of the type illustrated in this patent have been 
marketed for many years by applicants' assignee under the trademark ARGUS-LOC. See also 
GB 1529999. In some instances, child-resistant packaging is not required, and it is a general 
object of the present invention to provide a closure of the type disclosed in the above-noted U. 
S. patent that possesses a non-child-resistant mode of operation in which the closure can be 
readily removed from a container finish. 

A closure in accordance with the present invention includes an outer plastic shell 
having a base wall, a peripheral skirt with a central axis, a circumferential array of lugs on an 
underside of the base wall, and a pair of axially spaced internal beads on the skirt spaced from 
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the base wall. An inner plastic shell has a base wall, a peripheral skirt with a central axis, at least 
one internal thread on the skirt of the inner shell, a circumferential array of lugs on an outer 
surface of the base wall, and a circumferential bead on an outer surface of the skirt remote from 
the base wall. The inner shell is positionable within the outer shell in a non-child-resistant first 
5 position with the bead on the skirt of the inner shell captured between the beads on the skirt of 
the outer shell, such that the outer shell is rotatably coupled to the inner shell and the at least one 
internal thread on the skirt of the inner shell can be threaded onto and off of a container by simple 
rotation of the outer shell. The inner shell is positionable within the outer shell in a child- 
resistant second position with the bead on the inner shell skirt spaced from the beads on the outer 

1 0 skirt, such that rotation of the outer shell is imparted to the inner shell by forced engagement of 
the lugs on the base walls. 

In the preferred embodiments of the invention, the internal bead on the outer shell 
skirt further from the base wall of the outer shell has a lesser internal diameter than the internal 
bead closer to the base wall of the outer shell, and cooperates with the external bead on the inner 

1 5 shell to retard removal of the inner shell from within the outer shell. The base wall of the outer 
shell preferably has an opening into which a dome on the inner shell extends in the child-resistant 
position of the inner shell with respect to the outer shell. This dome helps facilitate manual 
movement of the inner shell from the child-resistant to the non-child-resistant position, and helps 
prevent entry of debris through the opening of the outer shell in the child-resistant position. 

20 Brief Description of the Drawings 

The invention, together with additional objects, features, advantages and aspects 
thereof, will be best understood from the following description, the appended claims and the 
accompanying drawings, in which: 
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FIG. 1 is a partially sectioned fragmentary elevational view of a child-resistant 
closure and container package in accordance with one presently preferred embodiment of the 
invention; 

FIG. 2 is a partially sectioned elevational view of the closure in FIG. 1 in a child- 
5 resistant mode of operation; 

FIG. 3 is a partially sectioned elevational view of the closure in FIG. 1 in a non- 
child-resistant mode of operation; 

FIG. 4 is a top plan view of the outer shell in the closure of FIGS. 1-3; 

FIG. 5 is a partially sectioned elevational view of the outer shell in the closure of 

10 FIGS. 1-3; 

FIG. 6 is a bottom plan view of the outer shell in the closure of FIGS. 1-3; 
FIG. 7 is an enlarged fragmentary sectional view of the portion of FIG. 5 within 

the area 7; 

FIG. 8 is a fragmentary sectional view taken substantially along the line 8-8 in 

15 FIG. 5; 

FIG. 9 is a fragmentary sectional view taken substantially along the line 9-9 in 

FIG. 6; 

FIG. 10 is a fragmentary sectional view on an enlarged scale of the portion of FIG. 
7 within the area 10; 

20 FIG. 1 1 is a top plan view of the inner shell in the closure of FIGS. 1-3; 

FIG. 12 is a partially sectioned elevational view of the inner shell of FIG. 11; 
FIG. 13 is a fragmentary sectional view on an enlarged scale of the portion of FIG. 
12 within the area 13; 
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FIG. 14 is a fragmentary sectional view taken substantially along the line 14-14 

in FIG. 11; 

FIG. 15 is a fragmentary sectional view taken substantially along the line 15-15 

in FIG. 13; 

5 FIG. 16 is a partially sectioned elevational view which is similar to that of FIG. 

5 but illustrates a modified embodiment of the closure outer shell; 

FIG. 17 is a fragmentary sectional view on an enlarged scale of the portion of FIG. 
16 within the area 17; - 

FIG. 18 is a partially sectioned elevational view which is similar to that of FIG. 
1 0 5 but illustrates another embodiment of the closure outer shell; 

FIG. 19 is a fragmentary sectional view on an enlarged scale of the portion of FIG. 
18 within the area 19; 

FIG. 20 is a partially sectioned elevational view which is similar to that of FIG. 
5 but illustrates yet another embodiment of the closure outer shell; 
15 FIG. 21 is a partially sectioned elevational view which is similar to that of FIG. 

20 but illustrates a further embodiment of the closure outer shell; 

FIG. 22 is a partially sectioned elevational view which is similar. to that of FIG. 
12 but illustrates a modified embodiment of the closure inner shell that is useful in conjunction 
with the outer shell of FIG. 21; 
20 FIGS. 23 and 24 are partially sectioned elevational views which are similar to 

those of FIGS. 2 and 3 but illustrate a further modification to the closure of the present invention; 

FIG. 25 is a partially sectioned elevational view that illustrates a modification to 
the embodiment of FIGS. 23-24; and 
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FIG. 26 is a partially sectioned elevational view that illustrates a modification to 
the embodiment of FIGS. 1-15. 
Detailed Description of Preferred Embodiments 

FIG. 1 illustrates a package 30 that includes container 34 and a closure 32 in 
5 accordance with one presently preferred embodiment of the invention. Container 34 includes a 
body 35 and cylindrical finish 36 having one or more external threads 38 for securement of 
closure 32. A liner disk 40 is positioned on the upper or sealing surface of finish 36. Liner disk 
40 may be of any suitable monolayer or multilayer construction, and may be loosely positioned 
on finish 36, or more preferably removably secured to finish 36 by heat sealing or the like. 

10 FIGS. 1-15 illustrate closure 32 in accordance with one presently preferred 

embodiment of the invention. Closure 32 preferably is an assembly of a one-piece integrally 
molded outer plastic shell 42 and a one-piece integrally molded inner plastic shell 44. Outer shell 
42 (FIGS. 1-10) includes a base wall 46 with a cylindrical skirt 48 extending from the outer 
peripheral edge of base wall 46. Base wall 46 preferably is flat and annular in construction, 

15 having an inner periphery that defines a circular opening 50 through the base wall. A 
circumferential array of lugs 52 are disposed on the underside of base wall 46 between opening 
50 and skirt 48. Each lug 52 is generally rectangular in cross section (FIG. 9) having a flat 
axially facing end wall 54 and circumferentially facing sidewalls 56, 58. The end walls 54 of the 
several lugs 52 preferably lie in a plane parallel to base wall 46 and perpendicular to the central 

20 axis of closure skirt 48. As viewed from the axial direction (FIG. 6), lugs 52 extend radially 
along the undersurface of base wall 46. Sidewalls 56, 58 are flat, and are parallel to each other 
on each lug. The radially inner ends of lugs 52 are rounded, as best seen in FIG. 6. 

A pair of axially spaced internal beads 60, 62 are disposed on skirt 48 adjacent 
to the edge of the skirt remote from base wall 46. In the embodiment of FIGS. 1-15, internal 

5 



beads 60, 62 are circumferentially continuous. Internal bead 62 remote from base wall 46 has 
an inside diameter which is less than that of internal bead 60 closer to base wall 46, for reasons 
to be described. An array of circumferentially spaced ribs 64 extend axially between beads 60, 
62 on the inside of skirt 48. Ribs 64 are generally triangular in construction as viewed from the 
axial direction, and as best seen in FIG. 8. The radially inner edges of ribs 64 blend with the 
innermost edges of beads 60, 62, as best seen in FIGS. 5, 7 and 10, and therefore are angulated 
in the preferred embodiment of the invention between the upper rib 60 of greater inner diameter 
and the lower rib 62 of lesser inner diameter. (Directional words such as "upper" and "lower" 
are employed by way of description and not limitation with respect to the upright orientation of 
the closure assembly illustrated in FIGS. 1-3. Directional words such as "circumferential" and 
"radial" are employed by way of description and not limitation with respect to the central axes 
of the inner and outer shell skirts as applicable.) Indicia 66 preferably are provided around the 
external surface of base wall 46 to instruct a user how to remove and apply the closure to 
container 34 (FIG. 1). Such indicia 66 preferably is raised and integrally molded with outer shell' 
42 as illustrated in the drawings. As an alternative, the indicia may be integrally molded and 
recessed with respect to the surface of base wall 46, or may be printed on the outer surface of 
base wall 46 in a post-molding operation. As an additional but less preferred modification, the 
instructions may be molded or printed on inner shell 44. 

FIGS. 11-15 illustrate inner closure shell 44 in greater detail. Inner shell 44 
includes a base wall 68 having an outer periphery from which a cylindrical skirt 70 extends. In 
the preferred embodiment of FIGS. 1-15, base wall 68 is annular, and has a projection, preferably 
in the form of a hollow dome 72, extending axially from the inner periphery of the base wall. 
Dome 72 extends in a direction opposite from skirt 70 and is coaxial with skirt 70. Skirt 70 has 
one or more internal threads 74 for receipt over external threads 38 (FIG. 1) on container 34. An 
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external bead 76 extends around skirt 70 at a position adjacent to the edge of the skirt remote 
from base wall 68. Bead 76 in the embodiment of FIGS. 11-15 includes a circumferential array 
of axially extending radial teeth 78. Teeth 78 preferably are substantially triangular as viewed 
from the axial direction, as best seen in FIGS. 11-12 and 15. A circumferential array of external 
5 lugs 80 are disposed around the upper surface of base wall 68. Each lug 80 is substantially C- 
shaped as viewed from the axial direction (FIG. 1 1), and lugs 80 are separated from each other 
by inter-lug spaces or gaps 82. Each C-shaped lug 80 has a clockwise-facing leg 84 with a 
sloping cam surface 86. Each lug 80 also has a counterclockwise-facing leg 88 with a 
circumferentially facing abutment surface 90 disposed substantially in a plane parallel to the axis 

1 0 of the closure shell. Surfaces 90, 86 are separated by gap 82. 

Closure 32 is illustrated in the child-resistant mode of operation in FIGS. 1 and 
2, with inner shell 44 in the child-resistant position with respect to outer shell 42. In this 
position, inner shell 44 is telescopically received within outer shell 42 with external bead 76 on 
inner shell 44 disposed above upper internal bead 60 of outer shell 42. In this position, inner 

1 5 shell 44 is movable with respect to outer shell 42 between an upper position in which outer shell 
lugs 52 engage inner shell base wall 68, and a lower position in which inner shell bead 76 
engages outer shell upper bead 60. If outer shell 42 is merely rotated counterclockwise with 
respect to inner shell 44, outer shell lugs 52 on outer shell base wall 46 cam over surfaces 86 on 
inner shell lugs 80, and removal torque is not applied to the inner shell. However, if outer shell 

20 42 is pressed downwardly onto inner shell 44 simultaneous with rotation in the counterclockwise 
direction, outer shell lugs 52 engage inner shell lugs 80 and rotate the inner shell in the 
counterclockwise or opening direction with respect to container finish 36. To secure the closure 
onto the container finish, outer shell 42 is rotated in the clockwise direction so that outer shell 
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lugs 52 engage abutment faces 90 on inner shell lugs 80 and rotate the inner shell in a clockwise 
direction to tighten the closure onto the container finish. 

To move inner shell 44 from the child-resistant position of FIGS. 1 and 2 to the 
non-child-resistant position of FIG. 3, and thereby convert closure 32 for operation in the non- 
child-resistant mode of operation, inner shell 44 is pressed downwardly with respect to outer 
shell 42 (or outer shell 42 is pulled upwardly with respect to inner shell 44). This may be 
accomplished by pushing inner shell dome 72 downwardly with respect to outer shell 42 while 
holding the lower edge of the outer shell. In the non-child-resistant position of inner shell 44 
with respect to outer shell 42 (FIG. 3), inner shell bead 76 is captured between internal beads 60, 
62 of outer shell 42. Ribs 78 on inner shell bead 76 engage ribs 64 between outer shell beads 60, 
62 so that rotation of the outer shell is imparted directly to the inner shell in both clockwise and 
counterclockwise directions. The outer diameter of inner shell bead 76 preferably is greater than 
the inner diameter of inner shell bead 60 so that the inner shell is held by snap-retention in the 
non-child-resistant position. However, the inner diameter of lower outer shell bead 62 preferably 
is such that inner shell bead 76 cannot ride over outer shell lower bead 62 during application of 
normal forces to the inner shell with respect to the outer shell. Thus, the lesser internal diameter 
of lower outer shell bead 62 retains the inner shell within the outer shell when converting the 
closure from the child-resistant to the non-child-resistant mode of operation. The fact that lower 
inner shell bead 62 is circumferentially continuous helps retard circumferential expansion of this 
bead. Application of extraordinary force to the inner shell, however, will overcome this retention 
by lower inner shell bead 62 so that inner shell 44 can be removed from within outer shell 42. 

FIGS. 16-24 illustrate modified embodiments of the invention. In FIGS. 16-24, 
reference numerals that are identical to those used in FIGS. 1-15 indicate identical or related 
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components. The discussion of FIGS. 16-24 will emphasize the differences between the 
embodiments of these figures and the presently preferred embodiment of FIGS. 1-15. 

FIGS. 16-17 illustrate an outer closure shell 92 in which circumferential spacing 
between ribs 64, which extend axially between upper and lower internal beads 60, 62 on skirt 48, 
5 is greater than in the embodiment of FIGS. 4-10. A greater number of ribs 64, and therefore 
smaller spacing between the ribs, is preferred for enhanced engagement between the inner and 
outer shells - i.e., to help prevent "stripping" of the outer shell with respect to the inner shell. 

FIGS. 18 and 19 illustrate an outer shell 94 in which circumferential spacing 
between ribs 64 is as in the embodiment of FIGS. 16-17, and in which skirt 48 has a lower 
10 internal bead 96 with the same inner diameter as upper internal bead 60. Provision of a lower 
internal bead having a lesser diameter than upper internal bead 60 is preferred to help retain the 
inner closure shell within the outer closure shell, as previously described. 

FIG. 20 illustrates an outer closure shell 98 that has an upper internal bead 100 
that is circumferential ly segmented, as opposed to the circumferentially continuous upper internal 
1 5 bead 60 in the prior embodiments. Ribs 64 extend axially between each segment of bead 100 and 
the lower internal bead 96 on skirt 48. 

FIGS. 21 and 22 illustrate a closure outer shell 102 and a closure inner shell 104 
that form a modified closure assembly in accordance with the invention. Upper internal bead 100 
is circumferentially segmented as in the embodiment of FIG. 20. External bead 106 on inner 
20 shell 104 is circumferentially continuous, and has a circumferential series of legs 108 that extend 
axially upwardly from bead 106 along the outer surface of skirt 70. In the non-child-resistant 
mode of operation, with external bead 106 of inner shell 104 captured between internal beads 
100, 96 of outer shell 102, legs 108 extend into the gaps 110 between segments of bead 100 
rotationally to couple outer shell 102 to inner shell 104. 
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FIGS. 23 and 24 illustrate a closure 1 12 in a child-resistant (FIG. 23) and a non- 
child-resistant (FIG. 24) mode of operation. Closure 1 12 is essentially the same as closure 32 
in the embodiment of FIGS. 1-15, except that base wall 1 14 of outer shell 1 16 has no central 
opening, and base wall 1 18 of inner shell 120 has no projection or dome. If closure 1 12 is 
5 initially provided to a consumer in a child-resistant mode of operation (FIG. 23), the closure may 
be converted to the non-child-resistant mode of operation (FIG. 24) by threading the closure onto 
a container and pulling outer shell 1 16 axially upwardly with respect to the container until the 
outer bead on inner shell 120 snaps between inner beads 60, 62 on outer shell 116. To convert 
the closure from the non-child-resistant mode of operation (FIG. 24) to the child-resistant mode 
1 0 of operation (FIG. 23), outer shell 1 16 may be pushed downwardly with respect to inner shell 120 
while the closure is on a container, or inner shell 120 may be pushed upwardly within outer shell 
1 16 by hand with the closure disassembled from a container. 

FIG. 25 illustrates a closure 122 that includes the inner shell 120 from the 
embodiment of FIGS. 23-24 and the outer shell 42 from the embodiment of FIGS. 1-15. Outer 
1 5 shell 42 has an opening 50 in base wall 46 that can be used to move inner shell 120 for the child- 
resistant position shown to the non-child-resistant position. 

FIG. 26 illustrates a closure outer shell 124, in which the lugs 52 terminate 
radially inwardly on the underside of the skirt. This modification can be implemented in any of 
the embodiments discussed above. 
20 There has thus been disclosed a child-resistant closure that is readily convertible 

to a non-child-resistant mode of operation. The closure fully satisfies all of the objects and aims 
previously set forth. The closure has been disclosed in conjunction with a number of presently 
preferred embodiments, and additional modifications and variations have been described. Other 
modifications and variations will readily suggest themselves to persons of ordinary skill in the 
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25 art. The invention is intended to embrace all such modifications and variations as fall within the 
spirit and broad scope of the appended claims. 
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